INTRODUCTION {#s1}
============

Severe alcoholic hepatitis (SAH) occurs in certain cases of extensive alcohol abuse and is occasionally presented with with signs of liver failure. Corticosteroid is the initial treatment of choice in SAH for its short-term survival benefit.^[@R1]^ Despite its critical role, the application of corticosteroids is limited because of infection.^[@R1]^ The current guideline does not propose an alternative treatment for those who develop an infection after corticosteroid therapy.^[@R2]^ We report a patient with SAH who showed a poor response and suffered a serious infection after corticosteroid use. Intravenous immunoglobulin (IVIG) was administered to control the systemic inflammatory response but unexpectedly resulted in a significant improvement of the liver function and restoration of the responsiveness to the steroid therapy.

CASE REPORT {#s2}
===========

A 28-year-old man from Korea was admitted for abdominal discomfort and had jaundice for 2 weeks before admission. The patient drank alcoholic beverages 5 days a week in addition to 2--3 bottles of soju (99--148.6 g of alcohol) daily for 4 years. The patient did not have any relevant familial history. He appeared acutely ill with icteric sclera and a distended abdomen.

The patient\'s initial body temperature was 37.4°C. His laboratory results were as follows: hemoglobin 15.2 g/dL, leukocyte count 24,740/μL, platelet count 382,000/µL, aspartate aminotransferase 529 IU/L, alanine aminotransferase 111 IU/L, total bilirubin 20.69 mg/dL, direct bilirubin 16.56 mg/dL, alkaline phosphatase 304 IU/L, γ-glutamyl transferase \>2,000 U/L, and albumin 3.1 g/dL. Prothrombin time was prolonged, with an international normalized ratio of 1.35. The creatinine level was 0.77 mg/dL. Viral hepatitis was ruled out as serology for hepatitis B surface antigen, immunoglobulin M antibody to hepatitis A virus, hepatitis C antibody, and human immunodeficiency virus was negative. Contrast-enhanced abdominal computed tomography (CT) revealed hepatomegaly with a small number of ascites pockets and heterogeneous enhancement of the liver parenchyma (Figure [1](#F1){ref-type="fig"}).

![Abdominal computed tomography at admission showing hepatomegaly.](ac9-7-e00337-g001){#F1}

The patient was immediately hospitalized after diagnosed with SAH and was completely abstinent from alcohol during the hospitalization period. The initial risk score evaluated with the Maddrey discriminant function was 42.8. The patient was started on 40 mg/day prednisolone on the first day. After 7 days of corticosteroid use, evaluation for steroid response using the Lille model showed a score of 0.24, indicating continued corticosteroid treatment. After 28 days of corticosteroid use, the serum bilirubin level was 15.12 mg/dL. Corticosteroid treatment was continued, with gradual dose tapering for another 20 days. No additional stress dose of corticosteroid was administered during the treatment course.

The total bilirubin level after 32 days of treatment was 13.66 mg/dL. Thoracic CT showed no sign of infection (Figure [2](#F2){ref-type="fig"}). After 48 days of treatment, the patient showed sudden symptoms of infection: fever reaching 38.0°C and dyspnea. Repeat thoracic CT showed atypical pneumonia, and a sputum polymerase chain reaction panel identified *Pneumocystis jirovecii* (Figure [3](#F3){ref-type="fig"}). At the time of infection, the patient was on 10 mg/d of prednisolone, which was immediately stopped and trimethoprim-sulfamethoxazole 4,800 mg/d was started. Despite the antibiotic use, fever persisted and hypoxemia developed, so IVIG was administered according to the sepsis protocol (500 mg/kg daily for 3 days). Soon after the IVIG treatment, signs of systemic infection alleviated within 2--3 days. Interestingly, the total bilirubin level, which was 14.37 mg/dL on the first day of IVIG, decreased to 8.20 mg/dL. The patient recovered from pneumonia, and prednisolone was resumed 21 days after its cessation and used for 9 more days. The patient was discharged without continuing oral corticosteroid. In an outpatient follow-up performed 11 weeks after discharge, the patient showed steady recovery. Laboratory results were as follows: total bilirubin 2.53 mg/dL and direct bilirubin 1.19 mg/dL, gamma-glutamyl transferase 174 U/L, and prothrombin time in international normalized ratio of 1.23. The summary of patient progress after admission is shown in Figure [4](#F4){ref-type="fig"}.

![Thoracic computed tomography after 32 days of steroid use.](ac9-7-e00337-g002){#F2}

![Thoracic computed tomography after 48 days of steroid use.](ac9-7-e00337-g003){#F3}

![Summary of the patient progress after admission. IVIG, intravenous immunoglobulin.](ac9-7-e00337-g004){#F4}

DISCUSSION {#s3}
==========

We report that the immunosuppressive property of IVIG may contribute to the improvement of the liver function in patients with SAH. No adverse event developed until sudden fever due to pneumocystis pneumonia occurred after 48 days of treatment. Corticosteroid was immediately stopped, and IVIG was administered. After the IVIG administration, the patient\'s liver function unexpectedly improved. Steroid responsiveness was also restored, and the patient showed a steady decline in the total bilirubin level afterward. The patient is showing steady improvement in the outpatient follow-up for 3 months.

Currently, corticosteroid is the only medical treatment that improves survival in patients with SAH. Corticosteroid\'s broad anti-inflammatory and immunosuppressive actions are assumed effective against cytokine release and injury by immunological processes. IVIG is also known to have generalized immunoregulatory mechanisms attributed to its immunoglobulin G Fc region, including the modulation of T cell and B cell function, interaction with antigen-presenting cells, and binding to cell surface lectin receptors.^[@R3]^ Furthermore, IVIG has been reported to be selectively effective in intrahepatic immunomodulation.^[@R4]^ The evidence of beneficial immunomodulatory capabilities of IVIG is increasing, and liver transplant patients also benefit from immunoregulatory capabilities of IVIG.^[@R5]^

One general mechanism of IVIG action potentially links the benefits of IVIG to the response to glucocorticoids. In most of the chronic inflammatory or autoimmune diseases in which IVIG has been used, steroid therapy is usually considered to be the first-line option, although steroid-resistant disease state can develop in many clinical cases.^[@R3]^ IVIG\'s immunomodulatory and anti-inflammatory activities may work by increasing the number of corticosteroid-binding receptors in steroid-resistant states.^[@R3]^ IVIG may play a critical role in these disease states by improving glucocorticoid receptor binding through unknown mechanisms, thus enhancing the steroid activity and the resolution of the persisting inflammation.^[@R3]^

Although effective as it is, the corticosteroid can cause a life-threatening infection.^[@R6]^ Current guidelines are yet to specify second-line medical treatments after corticosteroid.^[@R2]^ Early liver transplantation is an emerging option, although it is recommended for a highly selective group.^[@R7]^ This emphasizes the need to establish a second-line treatment for patients with a contraindication or a poor response to corticosteroids. Our case presents IVIG as a potential treatment that can be administered under such circumstances. In summary, our case demonstrates that IVIG treatment may result in a significant improvement of the liver function and restoration of the responsiveness to the steroid.
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